Introduction
The design and synthesis of luminescent metal-organic hybrid complexes have received general interest in the field of material and chemistry science, due to their intriguing architecture and various applications in chemical sensors, 1 and photophysical 2 and light emitting devices. 3 In order to investigate the electronic properties and enhance the fluorescence emission performance, carefully choosing the molecular frame and composition is a good way to construct luminescent materials. 4 In this research area, measures such as enhancing the rigidity in the complexes structure 5 and modulating of the HOMO-LUMO levels of ligands 6 have been explored to improve the fluorescence emission property of materials.
The selection of suitable ligands that are inflexible or contain an aromatic π system is not only crucial to the construction of luminescent complexes materials, but also guides the assembly of molecular coordination complexes into extended organized networks. 7 Among all the ligands containing aromatic π systems, benzoic derivates and imidazole derivates are more likely to construct metal-organic hybrid materials and many of them have good photoluminescent (PL) properties because of the proper HOMO-LUMO energy gap. 8 Since 5-chlorhydroxybenzoic acid and its anions can adopt a wide variety of coordination modes with metal centers, 5-chlorhydroxybenzoic anions were used as connecters.
Generally, the main emission mechanism of metal-organic hybrid complexes can be divided into 3 different * Correspondence: xlwu@cug.edu.cn kinds: ligand-to-ligand charge transfer (LLCT), ligand-to-metal charge transfer (LMCT), and metal-to-ligand transfer (MLCT). 
Experimental
All chemicals used were purchased in analytical reagent grade and used directly without further purification. Elemental analyses were performed on a PerkinElmer 240C automatic analyzer. Infrared spectra, taken on KBr pellets, were recorded on a Nicolet FT-IR 360 spectrometer in the range of 4000-400 cm −1 . Photoluminescence excitation and emission spectra were recorded by F-4500 FL spectrophotometer at room temperature with a spectral resolution of 1 nm. Powder X-ray diffraction (XRD) measurements were performed using an X'Pert PRO diffractometer from Spectris Pte Ltd. using monochromatized Cu Kα radiation ( λ = 1.5418Å). The structural figures in this paper were drawn using the programs PLATON and Mercury 1.4.2.
Synthesis of Zn
A mixture of 5-chlorhydroxybenzoic acid (0.172 g, 1 mmol), imidazole (0.066 g, 1 mmol), and zinc nitrate 
Synthesis of Cu
2 (ClOC 6 H 3 COO) 2 (C 3 H 4 N 2 ) 4 (2)
Structure determination
Three-dimensional X-ray data were collected on a Bruker SMART CCD detector using graphite-monochromated Mo K α radiation ( λ = 0.71073Å) in the φ and ω scan modes at room temperature (298 K). The structure was solved by direct methods 13 and refined by the full-matrix least-squares method on F 2 using the SHELXS-97
and SHELXL-97 programs, respectively. 14,15 Nonhydrogen atoms were refined anisotropically. Hydrogen atoms were placed in geometrically calculated positions.
The crystallographic data and experimental refinement parameters of complexes 1 and 2 are given in the Table. 
Results and discussion

Powder X-ray diffraction
The phase purity of complexes 1 and 2 was confirmed by powder XRD analysis (see Figures 1 and 2 ). The experimental XRD patterns are consistent with the simulated ones based on the single-crystal analyses of the compounds at room temperature. These results confirm that both of these complexes are pure phase. The intensity differences may be due to the preferred orientation of the powder samples. 
Crystal structure of 1
The crystal structure of complex 1 is shown in Figure 3 . The asymmetric unit contains 2 Zn( 
Crystal structure of 2
Single crystal X-ray structural analysis reveals that complex 2 also crystallizes in the triclinic centrosymmetric space group P1. The Cu(II) coordinate environment involves 2 nitrogen atoms from 2 imidazole ligands and 3 oxygen atoms from 2 5-chlorhydroxybenzoates (2 of them from hydroxyl groups and 1 from carboxylate group) ( Figure 5 ). The coordination polyhedrons of the copper(II) center can be described as 2 distorted square pyramidal geometry sharing common edges. 17 The Cu1-O3a distance is 2.3172 (16) is in the greenish-blue region, complex 2 can be used for violet-blue fluorescent materials in the future.
Conclusion
Two novel metal-organic complexes, 1 and 2, were prepared by slow evaporation method and characterized by XRD, PL, and FT-IR spectrum. The crystal structure of 1 shows a one-dimensional infinite zigzag chain, interlinked through π − π stacking interactions and hydrogen bonds. In complex 2, 2 copper(II) ions in the molecule were coordinated in distorted square-pyramids environment, with the Cu1. . . Cu2 distance 3.184
A. Fluorescence properties of the complexes were also studied, which is helpful for the further study of the fluorescence intensity of the complexes using other ortho-hydroxybenzoic derivatives as ligands. 
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